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AB Polycryst . Si ingots for use in photoconversion technol - are obtained by 
melting Si in a Si02 crucible, allowing the melt to cool and to 
crystallize, rotating the crucible for 180. degree, around a horizontal 
axis, and heating the crucible bottom to melt the film of Si adhering to 
the crucible and to detach the ingot by gravity. 
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AB A crucible 1 made of a C/C composite material for use in single crystal 
pulling, the crucible 1 having a lateral cylindrical portion 11 and a 
bottom portion 12 integrally formed as multiple layers wound by a 
filament winding method, in which the first layer 2 as the innermost 
crucible layer, among the multiple layers, is wound such that carbon 
fibers form tracks passing the polar point O at the bottom 12, the 
second layer 3 wound on the outer surface of the first layer 2 is wound 
along tracks to form a first outer circular bottom 8 that extends 
outwardly from about a middle part of a raised portion 6 where the 
carbon fibers of the first layer 2 are localized to the polar point 0, 
and the third layer 4 and the succeeding layers wound on the outer 
surface of the second layer 3 are wound respectively along tracks to 
form outer circular bottoms that extend stepwise outwardly from about 
the middle parts of the outer surfaces of layers situated inside the 
respective layers, and the top for the raise.d portion of the first layer 
and the top for each of the outer circular bottoms at the bottom of the 
carbon fibers wound around as the multiple layers are at an 
substantially identical height, detachment and deformation of carbon 
fibers during use being suppressed by reducing the machining for the 
bottom of the crucible after molding. 
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AB A crucible used in the growth of polycrystal silicon 

by a cast method comprises a crucible body for, when solid material 
silicon is melted, containing the melted material silicon, and a 
material holder provided on the crucible body, for holding further 
material silicon on the material silicon loaded into the crucible body. 
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AB A (111) cubic silicon carbide single-crystal layer is formed on a .(111) 
silicon wafer, and then the silicon wafer is removed. Thus prepared 
(111) cubic silicon carbide single-crystal layer is disposed in a 
graphite crucible to function as a seed crystal. Silicon carbide source 
material powder is also held in the graphite crucible and sublimated in 
an atmosphere including inert gas, while controlling a temperature of 
the (111) cubic silicon carbide single- crystal layer to be lower than a 
temperature of the silicon carbide source material powder. As a result, 
a (0001) .alpha. -type silicon carbide single-crystal layer can be formed 
on the (111) cubic silicon carbide single-crystal layer with a large 
diameter and high quality at low cost. 
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AB In a method of producing single crystals on a seed crystal, the seed 

crystal is covered by a protection layer except for a surface on which 
the single crystals are to be formed. The protection layer is made of 
material such as carbon or the like, which is stable in. a step of 
forming the single crystals. As a result, a temperature gradient and 
mass transfer in the seed crystal can be prevented, whereby quality of 
the single crystals formed on the seed crystal can be improved. 
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AB A silicon melting crucible having a double structure, in which a quartz 
crucible is inserted inside of a carbon crucible, is provided with 
devices for preventing deformation, such as turning-down, buckling and 
bending at an upper portion of the quartz crucible, or invasion of an 
SiO gas into a space between the quartz crucible and the carbon crucible 
during pulling up of a silicon single crystal. According to one form of 
the invention an upper portion of the quartz crucible has a 
f rusto-conical inclined portion with an angle of inclination desirably 
of from 5, degree, to 40. degree.. According to another form of the 
invention a carbon ring having a cross section of either L- shape or 
U-shape is applied to the upper portion of the quartz crucible and the 
carbon crucible. 
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AB A single crystal pulling apparatus based on Czochralski technique having 
a conduit for continuously supplying granular polycrystal material to 
the crucible and a vertical purge tube suspended centrally into the 
heating chamber, wherein the purge tube is vertically shif table; a heat 
shield ring is connected to the lower end of the purge tube, and a 
cylindrical quartz partition ring made of a quartz glass containing no 
bubbles is held vertically by the heat shield ring in a manner such that 
the lower end of the quartz partition ring comes substantially lower 
than the lower end of the purge tube so that, by being dipped in the 
polycrystal melt, the partition ring isolates the interior surface of 
the melt from the exterior surface of the melt, over which latter the 
granular polycrystal material is poured. 
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AB An improved liner for crucibles and dies used to melt silicon comprising 
one or more sheets of graphite each of which has on at least the surface 
facing the silicon melt a layer of silicon nitride or silicon 
oxynitride. 
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AB A crucible used in the growth of polycrystal silicon 
by a cast method comprises a crucible body for, when 
solid material silicon is melted, containing the melted material 
silicon, and a material holder provided on the crucible body, for 
holding further material silicon on the material silicon loaded into the 
crucible body. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 


